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Abstract:  Increasing need to obtain conveyor belts that meet lengths and rising debts, while a 
larger duration and reliability in operation, led to conducting extensive research in the field, 
which  resulted  in  the  emergence  of  whole  family  strip  with  constructive  structure,  size  and 
strength class of the most diverse. 
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1. INTRODUCTION  
 
In general, irrespective of the type considered constructive, components of a conveyor belt 
mainly  consists  of:  mechanical  equipment, mechanical construction, electrical equipment, 
safety and security equipment, auxiliary equipment and body traction and charge carriers 
which  is  belt.  Conveyor  belt  is  body  traction  and  charge  carriers  within  a  carrier.  The 
materials that make up a conveyor belt can be divided into two categories: materials for 
coating plates or outer shell and a resistance part, areas with inserts that can be textile and 
steel cables [4]. Because the bands are subjected to tensile efforts and wear phenomena we 
determine the maximum strength they can operate without going into permanent deformation 
regime. Conveyor belt dimensioning calculations and other elements of a conveyor varies 
depending on its length  and the carrier operating situations [1,3,4]. 
 
2.  CALCULATION  OF  DYNAMIC  RESISTANCE  ON  A  SECTION  OF  THE 
CONVEYOR BELT  
 
2.1. Calculation of acceleration when starting or stopping the conveyor belt 
In this paper we study a conveyor belt with B = 0.8 m width and  
L = 12 m length (round trip) using it for moving blocks of stone, vertically, at an angle δmax 
= 18 °, the velocity v = 2m / s. The start and stop conveyor belt process must avoid slip 
phenomenon  of  the  transported  material,  for  which  these  accelerations  must  verify  the 
following two conditions given by the formulas (1) and (2): 
                                            astarting ≤ g (μ1∙ cosδmax - sinδmax)                                                       
(1) 
   
astarting = 9,81(0,6∙cos18° - sin18°) = 2,566m/s
2                                                     
                                           astopping ≤ g (μ1∙ cosδmax + sinδmax)                                                      
(2) 
 
astopping = 9,81(0,6∙cos18° + sin18°)  = 8,629 m/s
2     
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where:  
μ1 =0,5... 0,7 is the coefficient of friction between the material transported and belt, μ1=0,6 
[1].        
δmax [grade] - most inclined angle belt section, δmax = 18°. 
On this angle δmax is specified as [1]: 
- The upward sections δ > 0, 
-  In the downward δ < 0  
 
Fig. 1 Conveyor belt with cover belt [1]: 
1 - belt 2 -  cover belt, 3 - tires that click on cover belt 
 
2.2. Calculation of dynamic resistances 
To calculate the dynamic resistances that occur in a belt section, we refer to figure 1 above, in 
which we presented an inclined conveyor used for ground rock material type. Belt must ensure 
the safe operation of the plant and maximum economic efficiency. For this conveyor belt must 
be flexible, strong and durable. The dynamic resistances that occur in the belt, symbolized by 
FNST forces for a section (j) of one of the branches of the belt (ascending or descending) is 
determined by the following relationship [1,4]: 
 
FNST = a(qb + qGj + CRj∙qRj) lj                                                                           (3) 
 
where:  
a   [m/s
2]  - acceleration (start or stop) - determined by formulas (1) and (2); 
qb  [kg/m]- mass of a meter of belt, qb = 14.7 [kg/m], [1]; 
qGj [kg/m]- mass of the material transported on a meter of belt in section j, which is 
determined by the mass flow of material transported and belt speed [1]: 
qGj = 
v
Im
=  
2
848 , 502 251,424[kg/m] 
where: 
m I = 502,848 [t/h], [3], 
v = 2m/s, [3];   Fiabilitate si Durabilitate - Fiability & Durability    No 1/ 2012 
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qRj [kg/m]- mass of the support rollers per one meter of belt in section j, 
qRj = 0,8 [kg/m], [1]. 
Thus, we have two values for dynamic resistance, depending on the acceleration and stopping 
power: 
For:  astarting  = 2,566m/s
2     
       
FNST = a(qb + qGj + CRj∙qRj)lj = 2,566 (14,7+251,424+2∙0,81) 6 = 4115,955 [N],                                           
 
For: astopping = 8,629 m/s
2     
         
FNST = a(qb + qGj + CRj∙qRj)lj =  8,629 (14,7+251,424+2∙0,81) 6 = 13862,177 [N]. 
 
CRj - inertia coefficient which is determined by the following relationship [1]: 
                                                  CRj = 
e
i
r
r
=  2
054 , 0
027 , 0
                                                                 (4) 
 where: 
 ri [m] - inertial radius of support rollers, ri =  027 , 0
16
4
64
2
2
4
  
d
d
d
A
I


m, [2] 
 re [m] - external radius of support rollers,  re =  54
2
108
2
 
e d
mm = 0,054m. 
 lj  [m] - segment length j, lj = 6 m. 
Note that, at startup, dynamic resistance FNST is lower than the stop, when the belt speed and 
braking force is greater because of the material mass transported on a meter of it. 
 
3. CONCLUSIONS 
 
Conveyor belt is one of the most common types of continuous handling equipment 
used  for  moving  rocks  of  various  sizes  horizontally  or  inclined.  From  researches  in  the 
exploitation  of  mineral  resources  and  rocks  and  from  the  calculations  in  this  paper  is 
observed above the conveyor sizing and other elements of the transporter requires knowing 
how belt traction forces (tensions thereof) varies on the conveyor length.  
In all cases the operation of the conveyor belt must be provided without engaging the 
slip  phenomenon  and  limiting  its  displacement  (between  sets  of  rollers)  so  conveyor 
operating at optimum parameters. From the foregoing it is seen that sizing conveyor belt 
and other conveyor components require knowledge of how belt traction forces (tensions 
thereof) varies along the length of the conveyor.  
Also,  you can see, from  the  values of  forces  calculated  in section 2  and  3,  the 
resistance to  rotation of the  roller  bearings  decreases  with increasing  load on the  roll, 
hence the values adopted for specific resistance to movement w can be more larger on the 
empty branch than on the full.    Fiabilitate si Durabilitate - Fiability & Durability    No 1/ 2012 
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Knowing how to calculate resistances to motion of the belt, you can fix that occur 
belt  efforts  through the  points made on the contour  method, starting point  of the  drum 
motor development and ending point of winding it. These movement resistances calculated 
for  empty and full branches  are needed  to precisely  determine the installed power of the 
conveyor belt. 
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